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% . ATRFLANE ATRWORTHINESS, TRANSPORT CATEGORTES

MISCELLANEQUS AMENIMENTS RESULTING FROM
THE 1956 ANNUAL ATRWORTHINESS REVIEW

There are contained nerein amendments with respect to vartous lssues stemning from the 1956
Ammual, Adrworthinesa Review, _

Of the changes being made, the most extensive ones invelve the powerplant provisions. ¥ost of
these are aprlicable to turbine engine installations. In this regard, there is included an amendment
to 8 4b.480 which designates as fire zones combustor, turbine, and tailpipe sectiona containing lines
carrying flamable fiuids or gases, but does nob require the inatallation of a FPire-extinguisher
gystem in these sections if a fire gecurring in any such sections can be demonstrated to be otherwlae
conbrolled. TIn addition, ¥ 45,485 is being amended to require five detectors for all combustor, turbine 5
and tailpipe sections irrespective of whether they contain lines carrying flammable fluids or gases.
The gurrently effective requirements specify the compressor and accessory sections of turbine engines
as fire zmones and make only certain provisions for fire zones applicable to the other sections. These
changes should provide a reasonably high degree of fire profection for turbine powerplants.

Herstofore there have been no gpecific provisions in- the regulations goverming engine design for
the protection apainst rotor tlade failure. However, concurrently with this smendment Part 13 of the
Civil Air Begulations is being amended to require that rotor cases be of such constriction as to con-~
tain the damage resulting from rotor blade fallure. In order to provide the necessary protection on
airplanes which might use engines not incorporating this construction, there is included in new
8 4v.4Q (d) a provision to require such protection in the powerplant installation.

Concurrently with this amendment Part 13 1s also being smended to minimize the probability of
turbine rotor failure by reguiring additional design precautions in respect of the turbine wheel and
the relevant engine conbrol systems, In this regard, a requirament is included in new 8 4b.40L (e}
to require design precautions in the powerplant installation to safeguard the airplane againgt turbine
rotor failures when the airplane is equipped with engines not certificated in accordance with the
eriteria in the aforementioned amendment to Part 13.

There is also included & change to B 4b.604 which specifies the required instruments for turbine
powerplants., No change is being made with respect to the instruments for reciprocating engines. The
requirement for a reverse thrust indleator for tuvrbo-propellers specifies early indiecation inatead of
either early or late as implied in the currently effective provisions for reciprocating engines. In
view of the characteristic operation of the turbo-propeller in the ground fine and reverse pitch ranges,
it is considered that an early indieation would provide the more ugseful infomation to the pilots. The
requirement for the reverse thrust indicator on turbo-jet installations specifies indication when the
dovice is in the reverse position. It is inbtended to permit the use of either an early or a late indi-
cation. The Board considers that further study may be nacessary on turbo-propeller installations wtili-
zing reverse thrust power and on turbo-jet reverse thrust systems to determine whether a quantitative
tyre of indiecator should be required.

A new provision is being added (8 4b.408) which requires, on turbo-propeller installations, the
congsideration of the smingle failure safebty criterion in the design of propeller-drag limiting systems
guch as negative torque conbrol systems and obher back-up gystems, This provision is not intended to
require consideration of more than one compoment failure in any ope of the systems at any given time,
either during nommal or emergency operation; Investigation of &1l components, whether or not integral
with the engine, is required.

There are included herein changes which extend the currently effective provisions governing
intermitbent maximmn leing conditions so as to cover conditions which might be eritleal insofar as the
turbine engine induction system is concerned. In this regard, the data are being extended in accordance
with NACA Technicsl Fote 2738 and involve a revision of Flgure 4b-25a to cover drop dismeters as low as
15 microns and a revision of Figure /jb-25¢ to cover distances dom to 0.3 miles, The icing conditions
prescribed in the currently effective regulations are appllcable in the main to the airframe, The
changes being made in 8§ 4h.46l reguire the turbine powerplant to be subjected to the same ilecing condi-
tiong and require that the induction system be protected to prevent serious engine power loss. A gimilar
requirement is incorporated with respect to certification of turbine engines by an amendment o Part 19
which 1s being made concurrently with this amendment.
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Additional changes to the powerplant provisiens include consideration of turbine engine torgu

caused by sudden engine stoppage, in the structural design of the engine mount (see 8§ 4b.206 (a) (43)
of crash protection for fuselage fuel tanks (see § 4b.420 (£)); and of safety criteria for fuel dumpmg
sysbems (see ¥ [0.437 (£)). It is considered that the sterage of fuel in the fuselage section of the
wing might pogse serious fire hazards during a crash landing and, therefore, in order to minimize thess
hazards, the provisions in 8§ 40,420 (e) require that fuselage faal tanicg withstand without leakage the
Inertia forces prescribed -in the currently effective regulations for emergency landing conditions. It
is not intended by this requirement to preseribe any particular type of fuel tank design.

With respect to § 4b.236 there is being indluded a more specific recuirement to account for the
unsymmetrical loads on miltiple—wheel landing gears. A change is being made to 8§ 49.335 (c) to pemis
greater flexibility in determining the required energy capacity for wheel brakes,

With respect to pressurdzation equimment and supply, 8 4b.37 is being changed to reguire that
airplanes equipped with pressurization systems maintain, at the maximem operating altitude under normal
conditions, a cabin pressure altitude of not more than #,000 feet and all airplanes certificated for
operation above an altitude of 25,000 feet be able to maintain a cabin pressure altitude of not more
than 15,000 feet in the event that any one pressurization system component becomes inoperative. TIn
addition, the oxygen equipment requirements of 8 4b.65L are being revised ‘o make them more realistically
applicasble to aicplanes which are intended to operate ahove 23,000 feet,

In addition, there are other less substantive changes being made with respect to personnel accommo-
dations, emergency evacuation provisions, avtopilot systems, ete. Farther, there are included other
changes which are relatively minor, clarifying, or of an edifterial nature.

Interested persons have been afforded an opportunify to participate in the making of this amend-
ment (21 F.R. 947), and due consideration has been given to all relevant matter presented.

In congideration of the foregoing, the Civil Aeronautics Board hereby amends Part 4b of the Civil
Air Regulations (14 CFR Part 4b, as amended) effective August 12, 1957,

1, By amending 8 4b.1 (b) (1) by inserting between the words Patmosphere! and “"defined" the
following: "(see FACA Technical Note 3L82)¥,

2, By amending 8§ 4b.1 () (L) (iv) by deleting the expression "-67° F.! and ingserbing in lien
thereof the expression "-69,7° 7,0

3. By amending 8§ 4b.l (») (L) (v} by deleting the mmerals "0,002378" and inserting in lieu
thereof the mmerals "0.002377V.

4. By amending 8 4b.l (f) by changing the title of this paragraph, by amending subparagraphs (2)
and {3}, by redesignating subparagraphs (4) throngh (8) as subparegraphs (5) through (9}, respectively,
and by adding new subparagraph (4) to read as follows:

4b.l Definitions. ++ # =

(f) Powerplant installation.t/ » » #

(2) Take—off power or thrust.

(i) Take-off power for reciprocating englnes is the brake horsepower developed
under standard sea level conditions and under the maximm conditions of crankshaft rotational speed
and engine manifold pressure approved for the nommal bake-off, apnd limited in use to & meaxdmum contimu-
our peried as indicated in the approved engine specification.

{i1) Take-off power for turbine engines is the brake horsepower developed under
static conditions at specified altitudes and atmostheric temperatures and uwnder the maximun conditions
. of rotor shaft rotational speed and gas temperature approved for the nomal fake-off, and limited in
uge 4o a maximum conbirmons peried as indicated in the approved. engine specification.

(iii) Take—off thrust for turbine engines is the jet thrust developed under
atatie conditions at specified altitudes and atmospheric temperatures and under the maximun conditions
of rotor shaft rotational speed and gas temperature approved for the normal takewoff, and limited in
use to a maximum continuous period as indicated in the approved engine specification,



flames, or noxious gases from entering
the Aight crew’s compartment. Further-
more, it requires that crew-emergency
exits remain accessible under all loading’
conditions. - . )

In eonjunction with the establishment

of Class “E"” cargo compartments, .

§ 4b.380¢c) is belng amended to provide
protective breathing equipment for the
crew when the aircraft contains such a
compartment. Since the operating rec~
ord reveals that heat sources in prox-
Imity to cargo constitute a fire hazard,
§ 4b.382 is also being amended to provide
fire protection from sources of heat such
as light bulhs, heater ducts, electrical ap-
pliances, and combustion heaters in all
classes of compariments.

In addition to the foregoing, § 4b.383>
(b}, applicable to “B"” compartments, is
being amended by deleting the require-
ment that while the aircraft is in fight
& member of the c¢rew must be sble to
maove by hand all contents of the com-~
partmerit. This deletion Is considered
to be consistent with the requirements
Tor Class “A” and “E” compartments.

Interested persons have been afforded
an opportunity to participate in the
making of this amendment (24 P.R. 128),
and due consideration has been given to
all relevant matter presented. Since this
amendment i3 relaxatory in nature and
imposes no additional burden on any
person, it may be made effective upon
publication in the FEDERAL REGISTER.

In consideration of the foregoing, the
Administrator of the Federal -Aviation
Agency hereby adopts the following
amendment to Part 4bh of the Civil’Air
Regulations (14 CFR Part 4b, sas
amended) effeetive April 23, 1959:

1. By amending § 4b.380(¢) by deleting
the words “Class A or B” and inserting in
lieu thereof “Class A, B, or E”.

2, By amending § 4b.382 by adding a
new paragraph (d} and a note there-~
under, to read as follows:

td) Sources of heat within the com-
partment shall he shielded and insujated
to prevent igniting the cargo.

NoTe: Sources of heat likely to fgnite cargo

“include light bulbs, combustlon hesters,

heater ducts, electrical appliances, ete.

3. By amending the introductory para-
graph of § 4b.383(b) to read as follows:

Cargo and haggage compartments
shall be classified as “B” if sufficient ac-
cess 1g provided while in flight to enable
a member of the crew to reach effectively
all parts of the compartment and its con-
tents with a hand fire extinguisher.
Compliance shall be shown with the
following:

4, By amending §4h.383 hy adding a
new paragraph (e) to read as follows:

(e) Class E. On airplanes used for the
carriage of cargo only it shall he accepi-- -
able to classify the cabin area as a Class
“E" compartment.. Compliance shall be
shown with the following:

(1} The compartment shall be com-
pletely lined with fire-resistant material.

(2) The compartment shall be
equipped with a separate system of an
approved type smoke or flre detector to
give warning at the pllot or flight engi~
neer station,

(3) Means shall be provided o shut off
the ventilating airflow $0 or within the
compartment. -Controls for such means
shall be accessibie to the flight crew in
the crew compariment.

(4) Means shall be provided to exclude
hazardous quantities of smoke, flames, or
noxious gases from entering the flight
crew compartment. (See § 4b.380(¢c) for
protective breathing eguipment. )

(8) Required crew emergency exits:
shall remain accessible under all cargo
loading conditions.

(Bec. 818(a), 'T2 Stat. 752; 48 U.B.C. 1354(a).
Interpret or apply secs, 801, 803; 72 Stat. 775,
778; 49 U.B.C. 1421, 1423)

Tssued in Washington, D.C., on April

17,1859,
E. R. QuEsana,
Adminigtrator.
[FR. Doc. 59-3398; Pited, Apr. 22, 1950;
8:45 a.m.]

Part 4b last printed December 31, 1953
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PART 4B—AIRPLANE AIRWORTHI.
NESS; TRANSPORT CATEGORIES

Cargo Compartment Classificotion
“E" For All-Cargo Operations

The presently effective §§ 4b.382 and
3% 383 of Part 4b of the Civil Air Regula~
tlons prescribe design conditions for the
protection of eargo ani baggage com-
partments against fire. These require-
ments classify compartments into “A,”
"‘B," ucy” a.nd “D."

Class “A" and “B” compartments are
those which provide seccess to all parts of
the compartment to permit the use of
hand -fire extinguishers. In addition,
‘Class “B” compartments require that all
contents therein ean be moved by hand.
Class “C” and “D* compartments do not
have this accessibility, Instead, Class
O compartments are reguired to have
a fre-extinguishing system capable of
effectively flooding the entire compart-
ment. Class “D" compartments are
those in which the volume of air and its
fiow are so limited as to cause suppression
‘of fire as & result of oxygen depletion.

An alr carrier engaged in the carriage
‘of cargno exclustvely recommended to the
Civil Aeronautics Board gn amendment,
of the existing regulations to provide an
additiopal classification of carge com-
partments more specifically a.ppiicable'
to bulk loading of the main cabin area
of an airplane engaged in all-cargo op-
erations. The carrier indicated that the
welght and bulk of the cargo to be
carried in the main cabin make its move-
ment by the crew.impractical. Further-
more, the 10s8 of cargo space by provid-
‘ing accessibility to all parts of the com-

partment and its contents results in an-

unnecessary economic burden. For these
ressons, it is not practical to classify the
main cabin as either an “A” or “B” com-~
partment. Classification as a “C” com-
partment, considering the relatively
large volume of the cabin, makes it im-
practical to carry e sufficient guantity of
fire-extinguishing sgent to flood effec-
tively the entire cabin. Due to the large
volume of the cabin, compliance with the
conditions set forth for Class D" Com-
partments also becomes extremely difft-
cult because so much oxygen exists that
prompt suppression of the fire through
oxygen depletion is not attainable.

UNITED STATES OF AMERICA
FEDERAL AVIATION AGENCY
WASHINGTON, D. C.

Civil Alr Regulations Amendment 4b~10
Effective: April 23, 1959

April 17, 1959

Issued:

The Civil Aeronautics Board included
a proposed change to the cargo and bag-
gage compartment fire protection re-
quirements of Part 4b in a notice of pro-
posed rule making issued in Draft Release
No. §8-1C, dated December 22, 1958.
That proposel, although it appeared to
cover the intent, did not define In detail
the specifle conditions appHcable to bulk-
loaded cabing. After furtlier study and
considering the comments on the draft
release, it is found that setting forth
specific conditions 18 necessary. There-
fore, the amendment gontained herein.
establishes a new Class “E’ cargo com-
-partment and preseribes the detailed de-
sign conditions applicable thereto. =

An evaluation of Daily Mechanical Rew
ports and air carrier incident reports
diselosed that betweent 1951 and 1956
during 18,871,602 hours of passenger-
carrying flight time there had ‘been four
inflight fires in baggage compartments.
It was reported that one of these fires
wes attributed to the carge coming im,
contact with a cockpit hedter, one was
caused by matches in 4 passenger’s bag,
end two resulted from baggage being
loaded against unprotected light bulbs,
Additionally, three fires, detected while
loading passengers’ bagsage hefore de-
parture, were found to be caused by
matches in passengers’ bags. During this

- same peried, there were no incidents of

fire in 572,443 hours of Bight in all-cargo
operations. In {he period 1957-1958, one

‘additional fire was reported in the Dally

Mechanical Reports. The eause of this
fire was found to have been due to bag-

-gage being placed sgalnst an unprotected

light bulb.

It has been determined that this
amendment will make fire prevention re-
guirements for all-cargo alrcraft more
realistie, without any material reduction
in safety. Accordingly, § 4b.383 of Part
dh of the Civil Air Regulations 18 being
amended o provide for all-cargo opera-
tions the new Class “E” cargo compart-
ment located in the main cabin of an air-
plane, Such compartmzent Is required to
be equipped with a smoke or fire detector
system to warn the crew of smoke or
fire, to be completely lined with fire-
resistant material, to provide for control
of ventilation by the crew within the
compartment, and $o0 provide means for
excluding hazardous quantities of smoke,
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(3) Maximun contimious power or thrust.

(i} Maximum conbinucus power for reciprocating engines is the hrake horsepower
developed in standard atmosphere at a specified dltitude and under the maximm conditions of crank-
shaft rotational speed and engine manifold pressure, and approved for use during periods of wnrestricted
duration,

(i1} Maxirmm contimous power for turbine engines is the brake horsepower devel-
oped at specified altitudes, atmospheric temperatures, and flight speeds and under the maximmm conditions
of rotor shaft rotational speed and gas temperature, and approved for use during periods of unrestricted
duration,

(i11) Yaximm contimmous thrust for tirbine engines is the jet thrust developed at
specified altitudes, atmospheric temperatures, and flight speeds and under the maximum conditdions of
rotor shaft rotational speed and gas temperature, and approved for use during periods of wnrestricted
duration.

s (4} Gas temperature., Gas temperature for turbine engines is the temperature of the
gas stream obbained as indieated in the approved engine specificatian,.

5. By amending 8 4b.210 by deleting the first sentence in the introductory paragraph and insert—
ing in lieu thereof the following: P"FlLipght load requirements shall be complied with at eritical alti-
tudes withun the range selected by the applicant at all weights frem the design minimun weight to the
maximum weight appropriate to each particular fl1ight condition, with any practicalile distribution of
disposable load within prescribed operating limitations stated in the Ajirplane Flight Hanual, {See
§ 4bJ740, 0

6. By mmending 8 4b.212 (b} by deleting the words "the supplementary” and inserting in lieu
thereof the words "speeds up to thef.

7. By amending 8 4b.Z16 (a) by adding & new subparagreph {4) to read as follows:
4b.216  Supptementary filight conditions.

{a} Engine torque effects. # # *

{4) TFor turbine engine installations, the limit torque losd imposed by sudden engine
atoppage due to malfunction or structural failure {e.g., compressor jam-up) shall be considered in the
design of the engine mounts and supporting structure.

8., By auending & 4b.216 (d) by deleting the word Mail" and inserting in lieu thereof the word
tairplane”.

9. By amending Figure 4b-11 by deleting the expression "§; = 0.25 {n-1.0) ™ and inserting in
lieu thereof the following "§; = one-hslf the maximum vertical ground reaction obtained at each main
gear in the level landing conditions.”

16, By amending the introductory paragraph of 8 4b.235 by adding & new sentence at the eﬁd thereof
to read as follows: "In the conditions of paragraph (b) (1) and (2), it shall be acceptable to use a
drag reachtion lower than prescribed therein if it is substantiated that an effective drag foree of 0.8
times the verdical reaction cannot be attained wnder any likely loading condition.!

11. By amending 8§ 4b.236 to read as follows:

4b.236 Unsymmetrical loads on multiple-wheel wnits.

{a) Generzl., Multiple-wheel landing gear unibts shall be assumed to be subjected to the
limit ground loads prescribed in this Subpart in accordance with the provisions of paragraphs (&) and
{¢) of this section.

{(v) Distribution of 1limit loads to wheels; all tires inflated. The distribution of the
limit loads among the wheels of the landing gears shall be established for all landing, btaxying, and
round handling conditions, balkdng indo account the effects of the factors enumerated in svbparagraphs
1) through (6} of this paragrarh.
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{1) TMhmber of wheels and their physical arrangement. In the case of truck type
sending gear uniis, the effects of any see-saw motion of the truck during the landing impact shall
v: considered in determining the maxdimm design loads for the fore and aft wheel pairvrs.

(2} Differentislg in tire diameters resulting from a combination of menufacturing
vilerances, tire growth, and tire wear. It shall be acceptabtle to assme a maxdmm tire—diameter
cifferential equal to 2/3 of the worst combination of diameter variations which is obtained when
vaking into account marmfacturing tolerances, tire growth, and tire wear.

{3) Unequal fire inflation pressure, assuming the maximum variation to be +5 percent
of the napinal tire inflation pressure.

(4} A runway crown of zero and a rumway crown having a convex upward shape which may
e approximated by a slope of l.%; percent with the horizontal. PRurmy cromn effects shall be congidered
with the nose gear unit on either slope of the crown.

(5) Airplane attitude.
(6) Structursl deflections.

{c) Deflated #ires. The effect of deflated tires on tha structure shall be considered
with respech to the Loading conddiions specified in svbparagramhs (1), (2), and {3) of this paregragh
tohing into account the physical arrvangement of the gear components. Consideration shall be given to
the deflation of any one tire for all multiple wheel landing gear units and, in addition, to the defla-
wion of any 2 eritical tires for landing gear unifs employing 4 or more wheels per wnit. The ground
reactions shall be aprilied to the wheels with inflated tires,

(L) Lendine conditions. For one deflated tire and for 2 deflated tires, the applied
load %o each gear unlt shall be assumed to be 60 percemt and 50 percent, respectively, of the limit
laad applied to each gear for each of the prescribed landing conditicne except thay, for the drift
Janding condition of 8 4b.234, 100 percent of the vertical lcad shall be applied.

{2) Taxying and ground handling conditions. For one deflated tire and for 2 deflated
tires, the applied side and/or drag load factor at the cemter of gravity shall be the most critical
vzlue up to 50 percenmt and 40 percent, respectively, of the limit side and/or drag load factors corres-
ponding with the most severe condition resulting from consideration of the prescribed taxying and
grownd handling conditions etcept that, for the braked rdll conditions of § 40,235 (b) (1) and (2) (i1),
the drag loads on each inflated tire shall not be less than those at each Hire for the symmebtrical load
distribution with no deflated tives. Pivoting need not be considered.

{3} Towing conditions. For one deflated tire and for 2 deflated tires, the towing
load, Fyqy, shall be 60 percent and 50 percent, respectively, of the load prescribed.

NOTE: In detemmining the total load on & gear unit with respect to the provisions of paragraths
(b) and (¢} of this sectiocn, the transverse shift in the load centroid, due to unsymmetrical load
distribution on the wheels, is normally neglected.

12, By smending § 4b.270 (b) (1) by inserting between the words "wltdmate’ and "load" the word
fmaneuver!,

13. By amending 8§ 4b.320 by adding a new senbence at the end thereof to read as follows: ®An
adjustable stabilizer shall incorporate means to permit, after the occurrence of any reasonably probable
gingle failure of the actuating gystem, such adjustment as would be necessary for continued safebty of
the flight.”

14. By amending g 4b.335 (¢) by deleting so much of the first sentence as precedes the fomula
and inserting in liew thereof the followingt "“The brake kinetic energy capacity rabing of each main
wheel-brake assembly shall not be less than the kinetic energy absorption requirerment determined in
accordance with this paragrath. The brake kdinetle energy abserption requirements shall be based on a
rational analysis of the sequence of events which are expected to occur during operational landings at
maxihnom landing weight, This analysis shall include conservative values of airplane speed at which the
brakes are apnlied, braking coefficient of friction between tires and mumway, aerodynamic drag, pro-
peller drag or powerplant forward thrush, and If wmore critical, the most adverse single engine or
propeller malfunchtion. In lieu of a rativndl anadlysis 1t shall be acceptable to establish the kinetic
energy absorption requirements for each main wheel brake assembly by the following "formula:™
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15. By amending 8§ 4b.337 by adding a new paragraph {d) to read as follows:
4b,337 Brokes. ® % #
(d) Anti-skid deviees, If anti-skid devices are installed, the devices and associated

gystems shall be such that no single probable malfunction will result in a hazardous loss of braking
ability or directional control of the airplane.

16. By amending 5 4b.352 (b) by adding a new sentence at the end thervof o read as follows:
Meang shall be provided to minimize the danger to the pilots from flying windshield fragments due
to bird impact unless it can be shown by analysis or test that the probability of occurrence of a
eritical fragmentation condition is of low order.!

1%. By amending § 4b.353 (e) {2) to read as follows:

4b.353 Controls, # %

(o) » &=

(2) The landing gear control shall be located forward of the throttles and shall be
operable by each of the pilots when seated with seat belts fastened.

18. By amending § 4b.356 (e) by inserting in the first sentence after the words Yextemal doors?
the words Yfor which the initial opening movement is cutward".

19, By amending 8 4b.352 (b) by adding a new subparagraph (5) to read as follows:

Ab.358 Seats, berths, and safeby belts, # # #

(b} Arrangement. % %

{5) Seats for all crew members at flipght deck stati s shall incorporate provisions
for the use of a shoulder hamess and the seats with such provision: shall comply with the strength -
requirementas of paragraph (c) of this section.

20, By amending § 4b.362 (e) (5) by inserting after the words Yemergency exits" the words "for
which the inltial opening movement is outward®.

21, By amending 8 4b.37L (c) by adding a new sentence at the end thereof to read as follows:
"TT accumulation of hazardous quantities of smoke in the cockpit area is reasonalbily probable, smoke
evacuation shall be readily accomplished starting with full pregsurization and without depressurizing
beyond safe limits (see § 45.374 (b))

22, By amending 8 £b.374 to read as follows:

4b.374 Pressure equipment and supply. (See § 4b.477 (c).)

(a) Occupied cabins or compartmenmts of airplanes shall be equipped to provide a cabin
pressure altitude of not more than 8,000 feet at the maximum operating altitude of the airplane under
normal operating corditions.

(b) Alfrplanes certificated for operation at altitudes over 25,000 feet shall he capable of
maintaining a cabin pressure altitude of not more than 15,000 feet in the event of any reascnably pro-
bable failure or malfunction in the pressurization system.

23, By smending § 4b.40L by adding new paragraphs {d) and {e) o read as follows:

4401 Engines. # & %

{d) Rotor Hlade protection. Turbine powerplant installations shall include & means of Tro—
tection such that the occurrence of rotor blade failure in any engine will not affect the operation of
remaining engines nor jeopardize the continued safe operstion of the alrpltane,unless the engine Gype
certificate specifies that the engine rotor cases have been substantiated as capatle of containing the
damage resulting from rotor hlade failure,
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(¢) Engine turbine rotor. Design precantions shall be taken to minimize the probability
of Jeopardizing the safety of the airplane in the event of engine turbine rotor failure, unless the
engine type certificate specifies that the turbine rotors have been dmmonstrated to provide sufficient
gtrength to withstand damage inducing factors such as those which might result from abnormal rotor
speeds, bemperabure, or vibration and the design and functioning of the powerplant systems associated
with engine control devices, systems, and instrumentation are such as to give reasonable assurance that
those engine operating limitations which adversely affsct turbine rotor structural integrity will not
be excesded in service.

4. By adding a new § 4b.408 to read as fdllows:

&h.408 Turbo~propeller—drag limiting svstems. For turbo-propeller-powerad airplanes, propeller—
drag limiting systems shall be such that no gingle failure or mal function of any of the systems during
nomal or emergency operation will result in propeller drag in ewocess of that for which the airplane
was designed in compliance with 8 4b,26 {d)., Failure of structural élements of the drag limiting
syst.ags need m;t be considered if occurrence of such failure is expected o6 be exbremely remote. (See
also 8 4b,.4.0.

25, By amending ® 4b.4320 by adding new paragraphs {e) and {f} to read as follows:
4b.420 Gemeral, ¥ &

{e) Fuel tanks located within the fuselage contour shall be capable of resisting rupture
and retaining the fuel wnder the inertia forces prescribed for the emergency landing conditions in
§ 4b.260. In addition, these tanks shall be lgeated in a protected voszition so that exposure of the
tanks to seraping action with the ground will be unlikely.

{(f} The augmeniation Liquid tank capacity available for the use of each engine shall be
sufficient to permit operation of the ajrplane in accordance with the procedures for the use of licquid
augmented powery which are established and approved with respect to compliance with the related require-
ments of this part. The computation of liquid consumption shall he based on the maxdmum approved rate
appropriate for the desired engine output and shall dnclude the effect of temperature on engine per-
fomance as well as any other factors thoet might cavse a variation in the amount of liguid required.

26, By amending the introductory paragraph of & 4b.435 to read as follows:

4b,435 Tudl gbrainer. A fugl strainer shall be provided between the fuel tank outlet and the
fuel metering device of the engine. The following provisions of this section shall be complied withe

27. By amending § 4b.437 by adding a new parsgraph {f} to read as follows:

Ab.43 Fuel jettisoning system. # * »

(f) The design of the fuel jettisoning system shall be such that any reasonably probable
single malfunction in the system will not result in a hazardous condition due to unsymmetrical jebtison-
ing or inability to jetitison fuel.

28. By amending 8§ 4b.440 (b} by inserting in the first sentence between the words "the" and
fmaximum” the word Papproved” and by inserting in the second sentence after the word "rapnge" the words
tfor reciprocating engines".

29, By mending § 4b.440 (c) by inserting after the word "provided® the words "for reciprocating
engines®.

30. By amending 8 4b.460 (o) by inserting after the word "Each" the word "reciprocating®.
.. By amending 8§ 4b.460 by adding a new varagravh (g) to read as follows:
4b.460 General, # % %

(g) Tor turbine engines, the air inlet ducts shall be so loeated or proteched as to minimize
the ingestion of foreiem matter during take-off, landing, or taxying.

32, By smending ¥ 4b.46l by adding 2 new paragraph {c) to read as follows:
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4b.461  Induction system de-icing and anti-—icing provisions. * ¥ &

(c) Turbine vowerrlants. Turbine-powered airplanes shall be capable of operation
throughout the flight power range without accumulation of ice in the air induction system such
as to adversely affect engine operation or cause a serious loss of power and/for thrust in the
continuous maximm and intermittent maxdimum icing conditions as defined in 8 4b.l (b) {7) and (8).

33. By amending B 4b.474 by deleting paragraph (c).
3. By adding a new ¥ 4b.47a to read as follows:

4b.A748 Reverse thrust controls.

{2) Propeller reverse thrust controls shall ineqrperate a means to prevent their
inadvertent movement to a reverse thrust position. The means provided shall incorporate a pogitive
lock or stop at the flight idle position and shall require a separate and distinet operation by the
crew in order %o displace the contrcl from the flight regime.

{b) Turbo-jet reverse thrust controls shzll incorporate a means to prevent their inad-
vertent movement to a reverse thrust position. The means provided shall incorporate a positive lock
or stop at the flight idle pesition and shall require a separate and distinet operation by the crew
in order to displace the control from the forward thrast regime.

3%. By amending ¥ 4b.480 (a) by adding a new subparagraph (7) to read as follows:

4b.4B80 Degimated fire zones.

(a) =% =

(7) Combustor, turbine, and tailpipe sections of turbine engine installations which
contain lines or campenents carrying flammable fluids or gases, except that the fire .extinguisher
system specified in 8 4b,484 need not be provided for such sections if it is demonstrated that any
fire occurring therein can be otherwise controlled.

36. By amending the introductory paragraph of § 4b.483 to read as followss

4b.483 Lines and fittings. Al lines and fitbings carrying flammable fluids or gases in desig-—
nated fire wones shall couply with the provisions of paragraphs {(a) through (c¢) of this section.

37. By amending § 4b.484 (2} (1) by deleting the reference "8 4b.12" and inserting in liew thereof
the reference "8 4b.1 {a)".

38. By asmending the introductory paragraph of 8§ 4b.485 to read as follows:

4b.485 Fire-detector systems., Qulek-acting fire or overheat detectors of an approved type shall
be provided in all designated fire zones and in the combustion, turbine, and tailpipe sections of
turbine-engine installations, and they shall be sufficient in mmber and location to assure prompt
detection of fire in such zones and sectiens. Fire detectors shall comply with the following provi-
sionss

39, By amending § 4b.604 to read as follows:

4b.604 Powerplant instruments, (See § 4b.6l3 for installation requirements.)

{a) Carburetor air temperature indicator for each reciprocating engine.

(b} Cylinder head temperature indicator for each air-cooled reciprocating engine.
{¢) Cas temperature indicator for each turbine engine.

(d) Manifold pressure indicator for each reciprocating engine.

{e) Puel pressure indicator for each reciprocating engine to indicate the pressure under
which the fuel is belng suprlied.
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(f) Fuel pressure warning means for edch engine or a master warning means for all
engines with provision for isolating the individual warning means from the master warming means.

{g) Pogl flowmeter indiecator for each turbine engine. TFor reciprocating engines, a
fuel flowmueter or fuel mixture indieator for each engine not equipped with an autematic altitude
mixture control.

(h) Fuel quantity indicator for each fuel tank.

(i) Augmentation liguid quantity indicator for each tank, which is appropriate to the
mamer in which the liquid is %0 be used in operations.

{5} Ol quemtity indlcator for each oil tamk, (See § 4b.613 (4).)
(k) 01l pressure indicator for each independent pressure oll system of each engine.

{1) 011 pressure waming means for each engine or a master warning means for all engines
with provision for isdlabting the individwal warning meansg from the master warving means.

{m) 01 temperature indieation for each engine.
(n) Tachameter for each reciprocating engine.

(0) Tachometer for each turbine engine to indicate the speed of the rotors for which
limiting speeds have been established.

{p) Fire-warning indicators. (See ¥ 4b.485.)
{q)} Thrust indicator for emch turbo-jet engine.

{r) A torque indicator for each turbine~propeller engine. A device for sach reciprocating
engine capable of indicating to the flight erew during flight any change in the power output if the
engine is equipped with an autamatic propeller feathering system, the operation of which is initiated
by a power oubput measuring system, or if the total engine cylinder displacement is 2,000 cubic inches
or more.

(s) Position indicating means for each propeller on a turbine engine to indicate to the
flight crew when the propeller hlade angle is below the flisht low piteh position (see § 4b.6L3). For
reciprocating engines, a means ror each reversing propeller to indicate to the pilot when the propeller
ig in reverse pitch.

(t) Position indicating means for each turbine engine utilizing a thrust reversing device
to indicate to the flight c¢rew when the device is in the reverse thrust position.

40. By.mmending § 45.605 by deleting paragraph (c).

. By amending 8 4b.6l2 (d) by amending subparsgraphs (%) and (3) and by adding a new subpara—
graph (5) to read as follows:

4b.6l2 TFlight and navigational instruments. # # #

{d) Automaric pllot sysbtem. % % ®

(1} The system shall be go designed that the automatic pilot can be gquickly and
positively disengaged by the human pilots to prevent it from dinterfering with their control of the
airplane.

(2) w2 »

{3) The manually operated control{s) for the system's normal operation shall be
readily accessible to the pilots. The guick release {emergency) controls shall be installed on both
the pilotst! control wheels, on the side of the wheel opposite from the throttles. Attitude controls
shall operate in the same plane and sense of motion as specified for the cockpit controls in § 4b.353
(b} and Figure 4b~lé. The direction of motion shall be plainly indicated on or adjacent to each control,
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(5) When the autamaiic pilot integrates signals from suxiliary contrcols or furnishes
slgngls for operation of other equipaent, positive interlocks and sequencing of engagement shall be
provided to preclude impreoper operation. Protection against adverse interaction of integrated com-
ponents resulting from & malfunction shall be provided.

42, By smending 8 4b.613 by adding a new paragraph (e) to read as follows:
4b,6l3 Powerplant instriments. ¥ * #
(e) Turbine—propeller blade position indicating means. The indicating means required for
turbine propellers by # 4b,604 (s} shall initiate indication before the propeller blade has moved more

than eight degrees below the flight low pltch stop. The source of the indication shall semse Hlade
position directly.

43. By amending 8 4b.622 {c) to read as follows:

4b.622 Qenerabing system. # % #

{c) Means accesgilile in flight to appropriate crew members shall be provided for the
independent digcomection of each electrical power scurce from the system. Controle for this purpose
shall be grouped to pemmit expeditious disconnection of electrical power sources.

44. By amending 8§ 4b.63L by adding a new paragraph (e) to read as follows:

4b.63L Landing lights. * * #
(e) A means shall be provided to indicate to the pilots when the landing lights are extended.

45, By amending 8 4b.640 by deleting from the note the dlause "indluding emgine inlet duct lips
and surfaces',

46. By amending Flgures 7b-25a and 4b.25¢.
47. By epending § 4b.645 by adding a new paragraph (e) $0 read as followst

4b.645 TDitching e ent. # @ *

{e) Life line. Provisions shall be made for the storage of 1ife lines, one attached to each
gide of the fuselage and arranged so that they can be used to enable occupants to stay on the wing after
a ditching.

48. By amending § 4b.65L {a) by adding a new sentence at the end thereof to resd as follows:
"iireraft certificated for operation at altitudes over 25,000 feet shall be provided with oxygen dis-
pensing equipment for each occupant, arranged so that the mask and oxygen are immediately availsble in
the event of uncontrnlled cabin pressure loss, wmless 1t is demonstrated that the rate of cabin pressure
reduction fellowing any probable failure and the emergency descent rate of the airplane are such that
this type of equipment will not be necessary for protection of the occupants.”

49. By amending 8§ 4b.65 (d) to read as followss

4b.65L  Oxygen equimment and supply. = & @

{d} Etuipment standards for dispensing units. An individual dispensing unit shall be
provided for each crew member and passenger for whom supplemental oxygen 1s required to be furnished.
Dispensing units required for aircraft certificated for operation at altitudes above 25,000 feet shall
cover the nose and mouth. Crew members on flight deck duby in airplanes certificated to operate sbhove
25,000 feet shall be provided with demand equipment. All dispensing units for airplanes certificated
to operabe at albitudes of not more than 25,000 feet shall be designed to cover ths nose, and at least
25 percent of the units required to be furnished shall, in addition, cover the mouth. Crew masks shall
permit utilization of necessary commmication equipment. {(For crew masks to he used for protective
breathing purposes see paragraph (h) of this seckion.)}
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(Sec. 205 {a), 52 Stat. 984; 49 U.5.C. 425 {a). Interpret or apply secs. 601, 603, 52 Stat. 1007,
1009, as amended; 49 U.S.C. 551, 553)

By the Civil Aeronautics Boards
/e/ M. C, ¥ulligan
¥, C. Mulligan
Secretary

{SFAL)

Part 4b lagt printed December 3, 1953.
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